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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable p-type single crystal having high ferromagnetic 
critical temperature by doping a p-type dopant to ZnO with a doped transition metal element 
Mn. 

SOLUTION: This ferromagnetic p-type single crystal simultaneously contains a p-type dopant 
and an n-type dopant. The p-type dopant is C, N or an oxide thereof and the n-type dopant is 
B, Al, In, Ga, Zn, H and an oxide thereof. The single crystal is produced by simultaneously 
supplying the atomic p-type dopant and the atomic Mn to a substrate so as to be accumulated 
thereon when growing a single crystal zinc oxide thin film on the substrate by supplying an 
atomic gas from a Zn or Zn oxide solid source, and an activated oxygen to the substrate for a 
semiconductor in a thin film forming method. The concentration of the p-type dopant is 
regulated so as to be larger than the concentration of the n-type dopant. When doping the n- 
type dopant and the p-type dopant in a ration of 1 :2, ZnO can be doped with the dopant in a 
high concentration of about 1019-1021 cm-3. 
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